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Communication". Reference to the IIT NMR Newsletter by
forbi dden.

There restlictions apply equally to both the actual Newsletter participant-rec'ipients and to all
others who are allowbä äccess tä tne Newsletter jssues. Strict adherence to this policy.is
considered essential to the successful continuation of the Newsletter as an infornal medium of
exchange of NMR information.
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i.... Professor Berniercl L, Shapiro,
Departnent of Cheroistry,- 
Sta.nford. University,
Stanfortl,
CaLiforrÄa, 9l+3O5,
U"S.A.

Your Ref.

o

+

our Ref. USn Crlnn/S Mt{ / RES/ 2 . C,,

4th March, 1968

Dear Professor Shaplrot

Please accqlt our apologies for the cle3.ay in subnltting our
contrlbution to the nersletter.

Tbe Use of Spectrun Accunulatlon in tlcg Stuqy of Polvners

0n1y linited. use seens to have been nade of this technique in the
study of poly.ner molecular structure. f,e shoulcl therefore like to
report some results that we have obtained. in our stud.y of polyarylene
sulphones.

It bas previously been reportett (Ref . t ) that the structr:re of
polSmers prepareil by öifferent Fried.el-Grafts polysulphonylation reactions
is öepenöent upon the structure of the mononers. The n.m.r. spectra of
pollmers prepareö by the following routes have been exanined, in oriler to
investigete the poscible presence of brancherl units in suclt polyrners d.uo

to the attact;of sulphonyl chloriil.e chain endg on either of the linear
repeat units ghown.

i) O"4sozcrgf {,O.O'o,}
',) 
(Oo-$r"z + clsoz $"Osqcr 4e'

iii) O"O + crso2OoQsozcr -lgl n

Shoulö such a reacti.on occur then the branched' unit

Q'
soz 

/ 
-2Q%

oa
Söz H

Soz- will ari-se.

c
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Again as previously reportecl, the n.E.ro spgctrum shoulci. shor a resonanoe
near.1.t+tdue to the proton situatocl betweon tro sulphone groups as indicated.
the n.n.r. spectrrum of ttre polyners prepareÖ flon reactions (i) (iii)
shomd, no eviclence of such a resonance evca urd.er high aml ification. .A

spectnrn accr:nulation e:rperiment was öevised rbich resulteü. in the obsenration
of a resonanee at l.[tafter the spectnrn had. been scannerl a lerge nruber of tj-nes.

l'10 r
ACCUMUIAT€O SP€CTRIJM

14 EXP/NSION

ACC'IJMULATTO SP€CIRIJM

64 SCANs

ORIGINAT SPECTRUM

It was also possible to esti-nate the nunber of branches present in the polSrner
efter calibration with knorn amounts of a highly branched, special-ly preparecl
polyner rhere the ratio of total protons to 1or fielö (t.+Z) protons was
neasurecl tlirectly.

The results of this work conpared very favourably with a ctreni.cal mettrod
of analysis and. showed. that the extent to rtrich these pol;rners are branohecl
d.epencls upon both the reactants from rhich the polyners are prepared and. the
nol.ecular reight.

Br&obes per 100 polyner repeat units
( o.L

0.t+ - O.7

o.7

1.3

1.7
1.6

R.V.

0.1r7

0.49

0.11

0.40

o.55

a.56

Pol5mer fron reaction
(i)

( ii)
( iii)

ll

ll

/..
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J.

The accunulation elcperi"nent was p€rforned' rith a J.E.O'L' ful'I

Spectrun eccumulator in äonjunction tlth a Yarian H.A.10O n.x'.r. spectrolneter'
Lif tf," 5amples anil calibration stardrrds were dissolvecl in Oinettyl
sftfroxlae io giv€-a t.6 f( {t:1 concentrBtion. A nore .cletailetl account

of this work ri1l Ue putiistrc4 later ttris year in rPollrnÖrr '

Ref.

Yours sincerelYt
! r .2 /'

. ,^ /'.1 (L,tü"t

DI.E.A. CUDBY

Research Depertnent

0.ß^nn
A. BUNN

Research Deparfuoent

M.E.A. Cuclby, R.G. Feaseye B.E. Jenningse M.s.B. Jones ancl J.B. Rose

Pol3mer, vo1. 6, P 589, 1965
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AMERICAN OIL COMPANY

RESEARCH AND DEVELOPMENT DEPARTMENT 25OO NEW YORK AVENUE WHITING, INDIANA 46394

March 4, 1968

Professor Bernard L. Shapiro
Department of Chernistry
Illinois InstituEe of Technology
Chicago, Illinois 60616

Dear Dr. Shapiro:

Please add us to your lisL of subscribers of Lhe most informa-
tive and useful "N.M.R. Newslett,errr. I^le believe the following should
qualify us for a subscription.

V.434L VARIABLE TEMPERATURE SYSTEM MATFIJNCTION

This is the st,andard Varian temperature syst,em used on the
HA-60-rL, DA-60-rL and Ehe HA-100 and consist,s of the v-4343 Tempera-
ture controller, stainless steel heat exchanger coil-, polystyrane Dewar,
and with the heater-.sensor in the V-4333 probe. The problem encountered
was the system noL regul-ating the desired temperature which was in the
range from *5"c to +20oc (i.e., just a Little below room temperature).
The symptoms of malfunction were: 1) sl-ow oscillation of the needle on
the REGUIÄTION RAIüGE meter, at, best, and at worst the needle at one end
of scale moving to the other end of scale back and forth; 2) a random
shifEing of the methanol peak frorn one scan after another at 50 Hz
SI{EEP I.IIIIIII on the paper. Ttre renedy in our ease was repLacenent sf
the Zener diode in the V-4343 Lemperature controLler unit. I{e tried,
without rectifying the situation, replacing all Tygon tubing, uslng dry
ice insLead of liquid air in the heaE exchanger, ed rotation of the
heater-sensor in Ehe probe.

One recurrent, often repeated theory as to the cause of the
above mentioned slmptoms, deserves conrnent. Ttris theory st,ates ühat
Ehe gaseous dry nitrogen flowing aü 10-15 SCFII causes the heater-sensor
to fLop around or vibrate inside the probe. t{e constructed an unsitvered
vacuum jackeEed extensi.on, 30 cm. long and just large enough to house
the heater-sensor, so LhaL we could observe what was occurring to cause
oscillation of the REGUIÄTION RAI{GE needle. t{ithout liquid air in the
heaL exchanger or the V-4343 unit ON, dry nitrogen flowing as high as
15 SCAH caused no visible vibration of the heaEer-sensor element. I{ith
liquid air in the heaL exchanger and the V-4343 ON and set at ca. *10"C,
Ehe REGLILATION RAI.IGE needLe did slowLy oscillaLe. Quite clearly, the
meter needle movement corresponded with actual movement, of the heater-
sensor. Heater-sensor movement rdas caused by a coLd bLast of air caus-
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ing the exposed resistence wire Leads (going to Lhe heater part) to con-
träct, thus noving the heater-sensor to the cenLer of ait flow. On the
heati.ng cycle, the reslstence wLre Leads expanded causing the heater-
sensor to bend toward one side of Uhe air flow. Bptation of the heater-
sensor while ühe tenperature control system was in operaüion did cause
the thing to quleL down, that is, the needle remained in one spot of
REGULATION RAIIGE and the nethanol peak was superimposed after successive
scans. In conclusion then, we feeL the ttair flow vibraLion theoryrr is
incorrect as air flow alone does not cause the heater-sensor Lo raetle
around.

L{i;N GALVAT{O}IETER OF TIIE VK-3506 FLIIX STABILIZER

The characteristic behavior of galvo troubLe is as foLlows:
1) sLight osciLLation when cenEering hairl-ine in BAJ.AlilCE, 2) galvo kicks
off whän going Lo OPERATE necessitating severai. attempLs to l"oek, 3)
going froin OPERATE back to BALANCE the galvo oscitlates back and forth
ior iong.r than one minute (usually about five or nore), and 4) HA-60-II
and HA-100 lose fieLd-frequency lock very easily resul"ting in the STA-

BITIZER kicking ouE. CharacterisEics 2) and 3) are the most obvious
and also the mst, annoying. Ttris Lrouble is due to lack of damping
in the Leeds & Northrup Galvanometer l4ovement. Over a period of time,
a few years, the danping mechanism of Uhe galvo wears ouE. These move-
ments tan be purchased new for $91 (or the oLd one exchanged aL a lower
price) fron yäur locaL L&N dealer. Specify part No" PI-195D for lödeL
U*an Leeds & Northrup Galvanometer, when ordering" Be sure to eruphasize
rrprr ." this designates Ehe necessary sensitivity for Ehe 1/K-3506 Field
Flux SEabiLizer.

Slncerely,

rh,,,,,"' BRUCE E.

f
I'TENZEL

ä,84
E. M. BAI'IAS

BEt{:EMB/crh
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Imperial Chemical Industries Limited
PETROCHEMICAL & POLYMER LABORATORY

P.O. Box No. rr, The Heath, Runcorn, Cheshire

Telephonc: RUNCORN 3456 'frunk Diolling: OW^ 85j4j6 Tclegrams: MONDIV. nUnCOnH .'

Tclex: 62655 rcIMoNDrvHe, RcN

Your Ref.

our Rcf. JI{!/AR

Dr. B.L. Shapiro,
Chenis;try Department,
Stanford. University,
Stanford.o
California, 9)+305,
U. S.A.

Dear Barry,

Calcul-ation of SoLvent MaEnetic Effects

A useful- feature of 22O Mc/s proton nrmr is that solvent effects on
chenical- shifbs are proportionately larger than at lower frequencies. This
means that the ni:mber of instances vhere d.ifferential solvent shifts ean
be used. to separate overlapping resonances is increased.. Several organic
chenistry laboratories are eurrently interested. in using solvent shifbs for
structure diagnosis [e.g.J.Ronayne and D.H. Wil]-iarns, J. Chem. Soc. (e),
>I+o (tg6l); .j. chen. -soc. (c), z6\z (ry6f); F. Hruska, D.w. McBride and
T. Schaefer, Canad. J. Chen., \5r 1OB1 (1967); T. I^Iinkl-er and W. 'rroi nfrifipsborn,
Helv. Chi^n. Acta, 21, l-83 (1968)] . We share this interest, and to this end
ve a,re d.oing both theoretical- anä experimental work. I mention here a
cal-crrlation of solvent anisotropy shifts for non-polar spherical solute
molecules in sol-vents with axially synnetrie molecul-es; whitst it applies
strictly only for this special- case, it gives some insight into solvent
a^nisotropy effects generally. For exanple, it provides a qualitative
explanation of the correlation vith nol-ecufar radius reported. recently by
lJinl<J'er and von Philipsborn for nethyl-substituted. cycloalkanes.

The most important features resulting from the cal-eul-ation (for a
spherical sol-ute mol-ecule with no strongly polar groups) are:

(i) as a resuf-t of rand.on tr:nbling, the anisotropy eontribution os to
the nuclear screening is independent of the position of the
nucleus vithin the solute mo1ecu1e, being equal to that calcr:J-ated.
for a nucleus at the centre of the molecule;

(ii) lo.l d.ecreases with increasing solute moleeuJ.e radius.

The principal assumption nade is that the solute and solvent molecr:J-es
move randon-ly subject to the linitations inrposed by their surfaces of

Cont/
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FRoM: J.K. Becconsall

rt): Dr. B.L. shapiro

SHED,T NO. : 2

DArE;11.2.68.

excl-usion. For a given mol-ecufe the surface. of exclusion nust approximate
closely to the er,.rtlope of van der Waals rad.ii. The forms used are:

for a d.isc-shaped nolecufe (e.g. benzene), a cylind-rical niddle
section vith ed.ges of semicircular profile;

for a rod.-shaped mol-eeul-e (e.g. carbon d.isulphid.e), a cylinder
vith hemispherical caps at its ends'

The expressions obtained. for ou are cr"mbersome ' and' in the case of
d.1sc-shaped. sol-vent molecu-l-es the evaluation caU-s for a numerical-

integration. They satisfaetoril-y pred.ict the order of magnitude of the
anisätropy shifb and. its depend.ence on sofute molecu1e radius. The

d.ifferenllal sol-vent shifts measurecl for methane, tetramethylsilane and

cyclohexane at low solution concentrations in benzene and in carbon
tetrachloride are, however, about half of the pred.icted- shifts.

For spherical sol-ute mol-ecu-Ies at l-east, it should. be possibl-e to
improve the nodel by includ.ing the effects of attractive van d'er !'Iaals

fo-rces, which.t" "*pu"ted 
to recluce lorl tV pulling the extrenities of

the solvent mol-ecr:-l-e towards the surface of the sofute mofecufe'' I al-so

anticipate an e:rtension to non-spherical- solute mol-ecul-es, although this
is likely to cal-I for some different mathematical techniques. The work

done up to now has been subnitted for publication in Molecular Physics,
ana soie preprints shoul-d. be avail-abl-e in due course for anyone interested''

In any vork involvi-ng exbernal referencing using the Varian HR-220

spectrometei, it nust be remembered tirat the magnetic field. i",B?:tlltt
to the axis of 1}ts si.rnFle tube; the wefl--knovn expression o5 =I'a/31 n1

for the bufk susceptilifity qffegt in a conventional- spectrometer is in
this case ""pf*""a-by 

ob ="-(4/S)nX. This difference suggests an obvious
and very conirenient nethod. of measuring dia.magnetic susceptibirities for
any Iaboratory having both a superconducting solenoid spectrometer and a
conventional spectroneter, using an ord.inary coaxial sanple cel-l '
Unfortirnately in our case ve cannot d.o it vithout changing sarnple tubes '
as our Perkin-Elmer R.IO requires l+'5 nn' o'd' tubes'

Best wishes,

Pß'*,',"91aa
!

J

o
oo

J.K. Becconsalf
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. Postansdrrlft: E. Mord( AG .61 Dtrmdadt 2 ' Poltfadl ,fi19.

Herrn
Professor Dr. B.I. SHAPIRO
Department of Chemistry
Illinois fnstitute of Technologie
C h i c a g o, Illinois 5o616

U. S. A.

lhro 2cidrcn lhr Sörcibcn vom Hrurrul

Anrduifl: E, Mrrct AG,0l Drrmrtrdl, Fnnklert.r StrrSr 260

Hruplleltung Chemlscfie Forschung

$ lnhnd:
Drrmrl8dt 0016t Orl.kcnnrrhl

2801 Vumittlung
2S und Haurrul bcl Durdrwehl

$ Aurland:
Orrmrtrdl 2801

Krb.l: EMERCK OARMSTADT
T.l!rr 4189326 omd d

Unrcrc Zcidrcn OARMSTADT

Dr.Po/Dr. i'vleh,/Sch f . iy?ä.rz l-96E

Betr. : Analyse C-l9-anomerer Steroid.eemische

Sehr geehrter Herr ?rofessor Shapiro!

Irn Rahmen einer Arbeit über Synthesewege zum
l6-Methylen-I7a-hydroxy-I!=norprogesteron und seinen
Derivaten, die in liürze erscheint, wurden bei der
C-I9-Funktionalisierung eine Reihe von 19S- und f9F.-
Anomeren hergestellt, u.a. äuch folgende zwei Verbin-
dungen:

19s- 19n-

ilo H

CT

. . .OAc
CH

2 H

. . .OAc
=cH2

T

Ac Ac

AcAc

HE Jodiln Lrrlmm
vonhnd: Hllr Hemr, voritrcr;)ülhfilNt,

. Emmnl W. Mrrdr, John Nlmm, Ju llrrlng'
Vonltr.r drr Aufrldrlrnts: Prol. Dr. Hur Wollgrng XohbÖollrr

'Fom. ll.l lu

Bmhnölniltm:
UZB Drrnrlrdl Olmtodo tlr. I/lf
Drdrö. Süf Ag, FllbfrDunrbdr

.OAc
cHz

2

rr ä
. . .OAc

=CHẑ,

C1

Br

H

Br

Po.t dr.üofib! Fn*tutr (M.ln) lOrt
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I

Es zeLgt sich dabei, dass d.erartige Anomere
sowohl in CIICI, als auch in dÄ-DNISO bezüglich der che-
mischen Verschlebung von C-IB"und C-19 Untersehiede
aufweisen, die in Cffl: grösser als in dA-Di',{SO sin,f.
fn der Reihe der von urls untersuchten Anörneren lagen
die Af-i'/erte für C-18 zwischen oro2 r;nd, oro! ppmr für
19-0H bei or2o pprn und für 19-H zwischen or4 und lroo ppm.
Ilin Einfluss auf andere Si6pale ist nieht zu beobachten"

Da im 19S-Anomeren die entschirmende I9-Oll-
Gruppe weiter von C-18 entfernt ist als im entsprechen-
den l9R-Anorneren, muss das bei höherem tr'eld liegencle
Signal dem S-Anomeren zugeordnet werden. Eine analoge
tsetrach'twrg über die V/echsel-wirkung zwischen C-19 irnd
C-3 führt zur entsprechenden Zuordnung der 19-H-Signale
nnd zur entgegengesetzten der 19-0H-Signale.

c-18 19-H r9-oH

Subst. R \U

Vgl. : l'1.U. rVolff ,
S. Hara, K.

6 ,72d.
j

6,l2d"

Cheng, J. org. Chem.32,
Y. fke, Chem.and fnd.

I 6,87d
4r5 Hz

6, 87d

4"5 I7z

Lo29 (
( 1967 )

II
J

Lösirngsmittel : dU-DI{SO

Bei der präparativen Aufarbeitung von C-19-
Anomerengemischen können daher die einzelnen Anomeren
auch quantitativ l-eicht Ni'/iR-spektroskopisch identifi-
zLert werd.en.

S. Y.
Oka,

L96t j,
s.B3ä,

Mit freundliehen Grüssen

5,58d
j

5,o5d
415 rlz

or62 or 6o

5r r5d
j

5,15d
415 Hz

or62 or 6o

qRSR

L I'bnl V l4'/.1^r{
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IMPERIAL CHEMICAL. INDUSTRIES LIMITED
e NOBEL DIVISIOT\

Research Department

Nobel House, Stevenston, Ayrshrre

Telephone : Ardrossan-Saltcoats 21 40

Telegrams : Nobel Stevenston

Telex: 77370

i !rofessot' B.L. Shaplro,
Departnent of ühenj-stry,

- Stani'cid ljniversity,
Staiu'ord,
Calilcrnia.

Your ref:

our ref : JSG/Sjl

Date: I'rarch , 1<)5E.

Dear rrofessor Sirapiro ,

Co::oLvners of tiethvl vinrrl Ether with lrraleic
anhvdride and Substituted lialeic .tcids

Tnank you f'or tire :'eminder and please excuse -Lhe deray of our
con cribu i;ion.

,'Je irave recently prepared a series ci' copolymers of meilryi ;inyl
ethel i.r-itil urleic annydride and r,rith free and subslituted ä,al-äic acicls
as srtciir i-n -t and II.

to

b

ocHs
&l

-cH-- CH -C"ol
ott'

cc
H-CH -

d
-cHz

ocis Ilccl
- cH -CH -cH.- I4 

loo l"'"j,

,c5
tl, 11,

(.1/ (f r l

Cü-' ii,aj-rr. ;robier,i iras been io deternr,ine uhe degree of ei-bher hyd::olysis
or esi;erj-iicaiion or'I io fonn copotyners of type II under various condiiions.
Since nos'c of tnese compounds are soLuble only in aqueous nedia, infra-red
t_ecirniques have proved Cifficult and accordingly we have e:<amined them by
rr1',-R, using a Peruin-E1;uer R10 6U i'rcs spectrorneter.
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,Frolr J.S. Glasby

Professor B.L. ShaPiro

CONTTNUATION SHBBT NO,: 1

DArB: lularCh, 1968.TOI

\

In Table 1 are glven the assignrents for the various protonst

those due to -Coou, ]i'üi{, and -$lH'l not being observabledue to exchange

with Dt since .u- är ii.6 "o^po*&, 
,""" exanined in Dao or acetonu -D6'

Table 1

c

6.4
6.'7

Conpound b d;8

I I
lr

c

5. /+

o.J

5.

6.

5.

6. /+

A()

5.7

6.6

6.6

6.7

6.9 :

./.1 
:

7.7
8.1

l./+
'7.2

7.

6. /+

7.1

o.)
o.t
6.9

II k0rt, Rr=Ii

.II ki\ii2r Rr=i'iHf

Rr=Na*

Rr=Et

Rt=Pri

Rr=Bu

.II RSil,
trr n-oH,

:II R;0ii,
'II FFOH,

o.a

7.9

o

.to

sll of the above are t-values.

The Table shows tirat botir nydr{ysis to tire free acid and esterificatiop
produce a general shift to nighei field and in partlcular, tire protons o

to the carborryls can be ,,re11 ieparated from the methoxv{ rror!o11. fult
io6.tio", on tir" other hand, pioduces a similar shift dor'infield'

curiously, we have for:rid no difference between tire two 61,-protons
(") even in tiro"e conpounds having different substituents on these

carbon atoms. 
l

0n the basis of tnese results ue have been able to esti'nate the

approximate degree of hydrolysis or esterification in the m:ixed copo\rmer'

Yours sincerelY,

(J.s. Glas*z
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Belglö - EUoDC

Assoc. Prpf. B. L" SHAPIRO,
Department of Chemistry,
Stanford Unlversi-ty,

STANFORD. CALIFORNIA 94305.

Unpredictable Shifts.

Dear Prof. Shapiro,

we have shown earrier that tn 4r6-disubstituted m-dioxa-nes an emplrical relationship exists between 6 ro_"^ and thedegree of branching of the attyt substituents.'=fif,i" is notonly so for cj.s derivatives (1), but also for the trans series(2) - computation of shift values for whatever -ompäuna however
remains difficurt, because the mldpoint of the AB äystem ofthe H-2 protons arso depends slightly on the nature of substi_tution. rn 4,6-dia1ky1 derivatives however, thls complex pro-
blem may be solved (2).

lrle have now measured a rot of derivatives of m-dioxane,having arso polar groups, i.e. cF" and A... some of the re-surts are shown in the tabre. rhd influence either on H-2eor H-2a for a_4-eq. d group f.i. falls fairly welr j.nto a mo-notonous trend as the other substituent is changed (lte + t.Bu) :no I,2 (cf. 3 for the introduction of 4-eq. ue) ] Howeverl this.is not true for a 4-eq.CF. groqp : no a ana S. Such deviationsfrom pure "additj-vity" of"shifts seem even to be more pronoun_ced for axial groups. Arthough it is perhaps obvlous ior
reasons of ring deiormation that the välues found in 6 and Zare- not comparable, this is not so for z agalnst g. - rt is re-niarkabre however that for non polar combinätlons (compare 7
and 8), the agreement is not too bad. (Arr these comloundsare enancomeric (biased) and occur in chair formsr €IS followsfrom the observed coupling values (3) ) . Also the comparisonfor entries 12 and t3 (non-enancomeric) is bad, althoügh thesimilarity of the ö?o^?- values indicate the equilibrlum state
being for both roughff-ffte same. perhaps the mo-st drammatlc
non-conformity may be found j.n entrles ;^4, 15 and 16. Againthe diff€lence between t4 and 15 is perhaps trivial (gem ö sub-stj-tutlon; -hence rotamer-changes ?) , but thl-s is not for 15
and 16

From all these exampres and others tt forlows that it j-s
extremely difficult to predlct exact shift values by comparlng
with standard values obtalned from model compounds, espeätatty
when one of the substj.tuents is poLar and axial- l-n nature.
Presumably a speciar sorvation effect Ls at the basLs of the
caprlcious changes ? None of other criterla(dlpole moment

../...

Ll,DOnltOtrsu
tlc

OIOII|IICEE CEE}IIE' tl.Verzele
Dir.:Eol. Dr.t€ütIf
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changes (4), concentra.tion dependence or solvent bulk suscep-
tibility...) may 6e 31 the basis of the variation. Presumably
the introduction of an extra alter the

s ,a s espec cl v true or
iffis_Gö1arsubstituentsandlltr)olar'l:axia1positions
Some of these results will be publ-ished in more detail in
near future.

Truly yours,

Prof. M. Anteunis'

r de-
).
the

66) "

7 (te67).
I (1e67).

(r
(z
(g
l+

D.Tavernier, M.Anteunis; Tetrah.Letters 47, 585I (19
D.Tavernier, M.Anteunis; unpulclistred results.
D.Tavernier, M.Anteunis; Bull.Soc.Chim.Bälges 76, 15
J.Delmau, J.-C.Dup1an, H.Davidson; Tetrahedron 23, 4
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THE OHIO STATE UNIVERSITY
DEPAN,TMENT OD iHEMISTN,I

t8 WEST TSTH AVENUE
COLUMBUS, OlIIO ,l32tO

March L3, L968

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 9\3Oj

Tr of N14 and exchanEe rates

Dear Barry:

As T pointed out some time ago in the newsretter, the nrnr r_ine-widths for the cv-protons in pyridine are quite depende.nt on the natureof the solvent, on hydrogen bonding and metal cornilexation, respective_ry at ni-trogen. pure pyridine in ether, or the pire pyrioine.dibutyl-
magnesium comprex gives the usual broad lines ror trre ?-protons. How-ever rnixtures of these two species in ether give time averaged spectra,the a-proton rines of which are much too narrow to be accounted forby just fast nitrogen metar exchange. since the broadening observed,first, must come from some degree of nitrogen_proton coupling, itsabsence indicates the operation of a much shorter T1 for niträgenthan is normal for pyridine (Moniz and Gutowsky) or-its complex.I'Ihat r're',rou-l-d rike to suggest is that fast nitrogen magnesium ex_change is responsibl-e for lowering the T1 of nitiogen. Fast exchangeshould produce rapid fructuations of the electrrc iieto gradient,' ötE
around 

' 7--:., nitrogen. This fluctuation wil-r not average out the fieldö 2,.
gradient because most l-ikely the attack and dissociation of the magnesiumtakes prace arong the principal molecurar axis, i.e. the motion of the

N--(t4s)--

magnesium with respect to the nitrogen is anisotropic.

we are presentry observlng the above effect in benzisoquinorine
and trying to rnatch the z-proton r.ineshapes with cal_curated ones forvarious rates of chemical exchange and T1 relaxation. By assuming the
N14, .a-proton coupling constant ("o"t""fö"äi;;-;;--lproton coupring con-stants are known in similar heterocycres) ana tnu "irirt. ror ine iarious
speci-es we shou-r-d be'abre to estimate the exchange rates and T1 s.

Irijth best regards.

Sincerely yours,

{, J-o-^-
Gideon Fraenkel
Associate professor
of Chernistry
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UNITED STATHS
DEPARTMENT OF THE INTERIOR

BUREAU OF MINES
IIOO FORBES AI'ENUE

PlrrsBURGFl, PENNSYLVANIA ttate''

March 19, 1968

Pittsburgh
Coal Research Center

Dr. Bernard L. ShaPlro
Department of ChemistrY
Stanford UnlversitY
Stanford, California 94305

Dear Barry:

MAGNETIC ION IN B COAT AND A},IORPTIOUS CARBON

Room temperature nuclear magnetic relaxation tisres for the protons ln
vltrain-rich Plttsburgh Seam coal (hvab; 82.6% m.a.f. carbon) and the
1?C nrr"t"i tn an atorpho,rs carbon prepared by the L000oC reduction of
t'aO, have been measuied through the generous co-oPeration of NI"IR

Speclalties' Inc.

T. and T^ were found to be 50 psec. and 9 psec. resPectively for the pro-
täns in fhe coat. Since all coals give strong ESR signaLs, it is llkely
that the rapld spln-l-attice reLaxation is due to the Presence of para-
magnetlc species, Presum€rbly free radicals, in the coaL'

Tr and To measurements for tte 13C nuclei in the amorphous carbon which
cättt"fteä OO% L3C gave values of 36 msec. and 80 psec. respectivel"y'
Thls material also glves an ESR signal; no evidence for electron-nuclear
hyperflne splittings was found. Broadllne NMR studies of the carbon are
in progress.

Sincerely yourst

-//r^L
H. L. RetcofskY

R A FriedeL
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NEPLY TO:

ROHM ANO HAAS COMPANY
FEOSTONE RESEARCH LAAOFATORIES
HUNTEVILLE, ALA. 35SO7

RO}IM
IHRRS
CC'MPANYMarch 15, i968

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford Univer sity
Stanford, California 94305

Dear Barry,

The existence of rotameric forms of tetrafluorohydrazine (Nrfn)
was shownby the Fle NIvIR at -1550c (J. chem. phys.', 43, +szL)-;
about equal amounts of ltransl and a d,!. lgauches pair ** found. An
electron diffraction study, however, finds only rgaucher (R. K. Bohn
and s. H. Bauer, Inorg. chem. , 6, 304), while independent Raman-IR
studies (J. R. Durig, F. A. Mill;, private communications to
C. B. Colburn) find both rtransr and lgaucher.

We were encouraged by this interest to improve upon our earlier
Fl9 work, and did so -äittty ty using solvent mixtures rich in NF2NO
and No. An experimental half-spectrum of the lgauchet rotamer is
shown in Fig. I - the rtranst isomer has only a single line.

The lgaucher spectrum is interpretable as an AATBBT syste'm with
the parameters given in Table I, derived from iteration with the Swalen-
Reilly NMRIT program. The calculated spectrum is shown in Fig. I.
No dcviation greater than 1.0 cps occurs - satisfactoryr since the standard
deviation of measured line positions is 1.4 cps (a combination of field
drift and fat lines). While the magnitudes of the coupling constants are
reasonable, the change in sign of the vicinal Jrs with dihedral angle has
no precedent of which I am aware.

Sincerely,

F. A. Johnson

FAJ:rnm

Enclosure s

(zo5) s7 6-9037
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TABLE I

6 - 688.6+0.1

Jr+ =J489.6 + o"z

frz= ;58.8 + 0.2

J = fI3.4+0.2
l3

Jsa=lt09.o + o.z

Ho(i,z) <Ho(3,4)

q +

F,e. I
F, at - 3++'3 e'Ps

rll,
-760 -660 -56o q

-2lo 'l@

+H ö

oH +
-t6 o?s
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UNIVERSITY OF ILLINOIS
Dcpar!mtnt of

CHE}IIS'I'RY .TND (]HI]MIC..TL D:\iGINEERING

URBANA
61801 UNIVERSITY

OF ILLINOIS
CEN TENNIAL
YEAR 1967-6ATfu ll-illiam .llhrrl -\'otts I-aboralort

Title: The Dissociation of
aluminate in Ether,
oxyethane.

March 25, 1968

Lithium and Sodium Tetramethyl-
Tetrahydrofuran, and Ir2-Dimeth-

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 94305

Dear Barry:

We have just completed an investigation of the dissociation
of lithium and sodium tetramethylaluminate (LiTMA and NaTI4A)
in the solvents ether, tetrahydrofuran (THF), and lr2-dimeth-
oxyethane (DME).

Our results for the ether and DME solutions are in agree-
ment with those of other workers [I,2]. In ether the two salts
exist predominantly in the intimate ion pair form and in DME,
in the solvent separated ion pair form.

However in THF it was found that significant guantities
of both types of ion pairs exist. The proton lineshape of the
salts varies considerably with temperature and concentration.
we have analyzed the lineshapes assuming that the exchange rate
between the two species is fast enough so that the spectral
parameters obtained from the experimental spectra are the wei-ghted
averages of the parameters for each of the two sites. Thus, the
exchange process ggyerning the proton lineshape is the spin-Iattice
relaxation of the ''A9" nucleus, which tends to average out the
A.q,-H J-coupling.

It was found that the plot of Rl (Rr=l/Tr) of the A.0 nucleus
versus temperature has a minimum in the case of LiTMA. For
NaTMA no minimum was observed but R1 wäs noted to increase with
increasing temperature. This is a cl-ear indication that Rr cannot
be determined so1e1y by the quadrupole relaxation of a single
molecular species,' for if this were the case, R1 would decrease
monotonj-ca11y with increasing temperature. In other words, the
temperature dependence of R1 reflects the changing equilibrium
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proportions of the intimate and solvent separated ion pair
forms as well as the temperature dependence of the correlation
times for their reorientation.

From the variation of R1 with temperature we hrere able
to estimate some of the thermodynamic functions for the THF
systems at 40oC. Writing the equilibrium as:

MA,(, (cug)uiu*llAr(cHr)u
then for
ASo=- 11
and this

the
e. u.
\^/aS

T,iTMA.THF system,
Only K could be

11.

K=110, AHo
determined

--6.5 kcal/mole, and
for the NaTMA-THF system

Combining the proton lineshape data wit.h some
7
A.Q, resonance-data we were able to calculate the A.Q,-CH3 coupling constants for

various species. For the intimate ion pair of LiTMA ,J=7.1 Hz. and
for NaTMA J=9.L Hz. J was found to be the same (within experimental
error) for the solvent separated ion pair resulting from each salt
and was equal to 6.3 Hz.

Sincerely yours,

Gi'{#*- .-HZ..T://,
E. S. Gore H.'-S. Gutow's(y

tf l K. C. !{illiams and T. L. Brown, J. Amer. Chem. Soc.,
88,4134 (1966 ) .

t2J .J. p. Oliver and C. A. Nilkie, J. Amer. Chem. Soc.,
89,L63 (1967l' .

2
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CHEMISCHES LABORATORIUM
DER UNIVERSITAT MUNCHEN
INSTITüT FUR ORGANISCHE CHEMIE

Professor B.l.Shapi-ro
De PaTtment of Chemis try
Stanford Universi ty
tanf o Calif. 94305

H,f H+
H3

Eooo MuNcHEN 2, March 2J., 1968
Kadstr. 23 -Tel. 552926

l"* Professor Shapiro:
"cyclopentene spectra i-nvolving long-Range couplingf'

Since Professor Ziumermairn and. his group have l-eft for Freiburg,we faced the i.urpleasant experlence do l-ive without yo.u.r ,,Irlev,rs-
letters". trr/e feel that somäbody in the Munich instiiute shou-l_d.be gn.your nailing l-istr so r Lope that this nlght go as my flrstcc.intribution.
I hgq the opportr-urity to look at thq spectra of some cyclopenten-es (gene:'aI strrrcture I shor,rne below) rirhich have been sy.,ttnäsiz0d.
!y lr. Dahl 1n Professdr Huisgents g"orrp. Each.l-1ne of the AB systemf ormed by the protons I and Z in la and !p shovis up as a y:.learlry tf_nomial quartet; proton j appears äE a quffitet, 

"ugü:""" in Lb, d"is-torted it lg. Compound lg häs a more cönpliceited 6ut Ätinairit;"spectrr.un, vrhereas the spectrum of ld conslsts of only tvro sfrarp-l-1nes, intensity raiio }tZ. -
These liBi,,Dff-type spectra could be sim-
ul-ated with a modified versi-on of, the
lmproved Marquard t-Ferg;uson progratn
ddscribed by J.D.Roberts and F.J.Wei-gert in these letters.
The cher:rical shif'ts yt 6n Hz at 60 Nfrlz

'l

R1
crll, c6 Hs dovnrfield fr.om internal_ TI\{S ), and. c oup-

v/ere o
l1ngs

f,ialned vrith good. convergence
5of' the protons 1 through

and are show'n in the tabl_e " /.rlthough the spectr.a invoLve some vir-tual- coupling through the ol-ef inic protons, a1l soLutions otherthan thar in the table could be ruled_ out clue to slight asymmetriesin the spiitiing patterrr of la.=' except for the lnterchange of pro-tons + arld 5 and for the signs of J,, and Jo,
Because r:f ti:e deceptive slrnplic ity of their spectra, the parametersfor
are

]-e
sholn to lie along the general

and rJ cou.l-d not be obta l_ne d by the iteratlve proced.ure, but
fcund for la and lb.._.-

Decouplirig experinrents',voul_d. certaj_ esirabl-e to confirm theseassigrunents' but the results already obtained shoul-d be of interestfor those lc;oking for long-range coupling in the system upr:9-H
for vlhi.ch evioence 1s slor,vly accumul.äting. No longlrange
coupling could be cletected ln the epoxid.es of coupounds la and. 1c,the only ones investiga.ted.

&,M/ //.**u
(nuaotr lhorr)

H

H

l1nes
*yPa

Sincerely,
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R. Knorr

180
180
180
i43
343
180

-r-6
+2

2
+2
+2
+2

2
+2
+2
+2

2
-16
+6
+2

2

L59
205
281
"t49
7lu

-t7
+1

2
+2

+2
2

+2

+2
2

+6

L76 .0
20r.9
262.O
341 .5
360.8

-L6.76
+ 2.L6

2.34
+ 2.+I

+ 2.O'2
-, z,o3
+ 2.57

+ 2.I7
2.3L

+ 5.87

158.9
zLL.2
270.L
353.1
t67.7

r+16.05+ l.BÜ
2.r7

+ 2.L9

+ I.77
2.r2

+ 2.L5

+ 2.IO
2.L3

$, 5:Bz

D1

v2
t)z
y+
VS:
D5'

J., z
Jt t
Jr+
Jr:
J, e

Jzt
Jzt
Jz s
Jre
Jt+
Jt s
Jt e

J+ s
J+e
Jze

sß)oe H:c=Nc02 cHtR=
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CARNEGIE. MBLLON UNIVERSITY
DEPARTMEM OF CHEMISTRY . WO FIFTH AVENTTE . PITTSBURGII, PA. I52I3

OFPICI OF TI{T CHAIRM N

f l{arch tp58

Ilr. B. L. ShapLro
Department of Chenletry
Stanford Universlty
Stanford, Caltfornia 9lüO,

Dear Barry:

AE the tth ExperimentaL NMR Gonference we took the opportunity topoll a ntnber of readers of IIfi{MR neweletter on the degree to'rttt"t thäy used
the MEIJON bibLiography. The answers suggested that the nunber of referän".s
has become so large, that wlthout some system of preclasslficat,Lon, it is too
tlme-consunlng and too unrewärding to wade through the whole list, and thatln fact,, very'llttle use ls belng nade of the bltltography nor. l{e have con-
eldered plans for critlcal selectlon, lndexlng or abstracting, but any reall"y
useful plan appears to be beyond our limlted resources to carry out. In viewof the fact that the cLerlcal. cost ln typlng and llstlng all the references
is now a slzeable fractlon of our research budget, we feel that the tllte has
cme to reLlnqulsh our monopoly on the lten anä give 

"o,ne 
one else a chance

to grapple wl.th it, lf they are so inclined.

IJe feeL rather sad at the ldea of glvtng up a tradLtion of such
long standing, and we w111 llsten to and seriously constder any vlgorous protests
at che dlscontinuance of the btbllography. Horever, unLess sonethlng draitlc
happenB, the aceonpanylng bibllography wtl1 be the last one.

Le rol est, mort - Vlve Le roi (1.". Preston Abetracte, computer-alded
l.lterattrre retrieval, KIfIC, etc. etc. ).

Slncerely,

ftu
A. Bothner-Bv

,%t"rr"""
M. P. I111tans21
D. c. Davle ;%rZ

R. Sprecher

J. l,lagaueoa ar

and uany others who have Jolned orr- Irost

Tttle: 'Sic rrenslr blbHography.

1 perlodlcal. perueal.



'lt5-23

The University of Western Ontario, London, Canada

College of Science
Department of Chemistry l4arch 27 , 1968

Dr. B. L. Shapiro
Department of Chemistry
Stanford Un i vers i ty
Stanford, Cali.f . 94305
U. S. A.

Dear Barry:
17

RE: 0 Carbonyl Shieldings in Acetophenones

To bring my subscription up-to-date, following your blue reminder,,Ird
like to report some recent results obtained by Denny sardella from the a'0
spectra of a few substituted acetophenones.

Some time ago, our survey of carbonyl carbon shieldings revealed that
these shieldings are insensitive to m- and p-substituents in the acetophenone
series [Can. J..Chem.43,479 (1965)] and it seemed reasonable to suppose
that this is due to the fact that the carbon atom is not at the terminus of
the conjugated systen. Our first test of this idea was an examination of the
vinyl carbon shieldings of substituted styrenes which showed that the ß-carbon
shielding was appreciably substituent dependent although that of the o-carbon
is not [Can. J. Chem.43,510 (1965)]. It follows that the carbonyl oxygen
in the äcetophenone seiles should be similarly affected. Denny prepared some
170-enriched examples and their shieldings indeed exhibit the.expected trend.
The results are si'to*n in the Figure vs. the ß-carbon shieldings for the
corresponding styrenes. In additionlthe effect of ortho-methyl groups was

briefly examined and the results may be summarized as follows.

Effect of ortho-l'tethyl Groups on the X Shieldings*

of X
//
\R

L7
Subst. X O (R=Me) t'an- (R=H)

-Me
,6-'Me
,4 16-

- 5s4
- 586
-608

(- ses) r

n
2

2

2

80i1

3
fru

5
I
3
7

* . ^HrOr.n p.p.m. Ö0- 5; 6
csz * 0.3t
c

it much less precise, ca. 15 p.p.m.

79.
74.
74.

continued.... ./2
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Dr'. B. L. Sh ro continued

Best regards.

JBS: caf

Page 2

From the Table i! it apparent that steric inhibition of conjugation
has' a pronounced deshielding- effect of up to s0 ppm. on the carbonyloxygen. This change is in qualitative agreement-with the correlation ofFiggis, Kidd and Nyholm, proc. Roy. soc. A269,469 (1962), namely, 6 vs
AE (n-+n*) " o

The 170 r"rrrlts were obtained at g.13 MHz using the wide-rine
capability of our DP-60 instrument and the shifts were measured in
acetone solutions relative to external H.O using the concentric cell
arrangement with which we have usualty äone ori 13c spectra. the 170
enrichnent is readily,estimated from the IR spectra comparing theintensities of the^c=flo uana with the c=160 tand, and i<nowiig, by rnass
spectrometry, the 180/170 ratio of the enriched water used for the ex-change. A check by mass spectrometry established the validity of the IR
method.

Sincerely,

c'kc

J. B. Stothers
Professor of Chemistrv
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J

('l
I

l\)(t

5

-57C-
75

2

c

80



'115-26
: i .-

TATA INSTITUTD OF FUNPÄUENTAL RESEÄRCU
ir

JYdor.l Cao3 of tln fut o! Itüofor Jvuctry $iaroc atld Matlwtraties

/llfrd: rltlrta, mll EüA lO D, f,lD l 5 rthpbo,lo: iltltl
\

DD. B.Ll Sbft$oi.
Drprfult of 0hrd.rt'rY
rlilqoür Inrtltut of leüaoL4y
0,[1ca3e, nfifbol! Cü16 ]

l,hrü 11, L968

Dcrr Dr. thrytrot

tbüL you fot yorr ltd-dcr t-bouü tlo Xoralcttcr.

Son of 'otr rpoent vork brs bcrn omocrted nl,tü tbs lÜuoLrar

liegntü.o BoaoHnoc of aoFmgmtio atona tn pararagneü{o Ö€'ryold!.

;rd:Lrd tu" 19r m8 fu e nrnbct of trancLtl,ons ntatr-'rb Deru rt

f,linrtilor 1.o. !cür, Crf2r XFrtrgr BEcFg and Krttf*. gbc tcrycratut

ad fbld depcdratc of tbso sblftt rrc oorfttlatod rÄtü t'holr nagaet'fs

aurcptlbtJJty drtr end rrrults dLeorrascd tn tcms of, tbp bürporfino

!.atcr:rattor. In Fe8gr tüc ahlfü shoe! an anoualous tory.rettrte

drpondrno (re&r feaely lndependentl ) ag bae boen sbsErtad f,ron

tb rgptü,o ruacrptlblllty raürennüa. thr ncsults ano dlsowcod

tn tb ll5bt of aattayntüto oorryIlry of tüo forn d. fgt*!, J
dttoh oants tb ar,rblattloe ragnottzatloa ad gfus rlce to 1ca}

ferru3pül'rr. In 0rü2r tb ahtft has a rarLnu valu at a tcryerettce

rbl.oü b 9o rborr tb tX drduod fr.c tbo ensocptl'billty DatrtreDnt.

rn bolü rdg .d BwoF', tür lt ,urt follorc tb nagncül'o ürcrieptl-

b{Ltüy ld tb Flronrao oorPlt lgr dlrrpprare brlou tbtrr nqlcülrc

foel tqrntrtr,r.
' 
ht:lllr tr vrrt tatrnrttry frc ttr rgptl.o propertha potnt of

vlrr1 b.try tb. g11]t oo'ryäA {! tfu ttd rrpor-tcd !o f,l1' uhtob chtbLt
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t trrD tedinentional antlferroagmtio layer struotun.

fbc 1fu Nllß suf,t ehous on\y a oDIL terrperatnrc dependenoc ln

übr ryioa a5Ootr dorn to ita tt. The dSnaL disappears belov

ZZAor( It fu 48o abore the pnovlousl4T reported valrr of T', = 18OoK

for thl,g ap'eornd). It is lurely that there is a lnesLdual Long

, rangc order ln ühis conpornd, tiU 228oK. tle deüaltsd nork on thLs

1g Ln pr€nass.

tlbsrrees tU 19f ilUR t-n RtüleFg Ls shlfted towards the lorpr

fieLd gfvllg e poeltive apin d.cneity at the fluorine sLtel tfit 8fou

"oA 
8?nU illl3 cbd.o a auIL shifü touards rrtgh flcld, regultlng lrl

a negaüfre apln denslüy at the Bb gi.te. t{e bavrg aleo gcen tne 87nU

reaonanpe 1rr tbs ordersd stato of thLs ooapoud. All tho $esultg

rrttl be pnbliabed shortlY.

Iorrre einoere\y2-

R
R.

rttl€

BYojt

lluAloar üagptlo Becomanoe ln oore üransl'tion ntal f}rorldcs.
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SECFETARIAT
lnrütüt d. Phydquo de I'Unlvcrrlt6
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1211 G.navearSU|9SE

Q 2t12os
Chöquee po3taux 12 -158,17

GROUPEMEl{T AMPERE
ATOMES ET MOLECULES PAR ETUOES RADIO.ELECTRIQUES

Genäve, Ie 22 mars 1968

Professeur B. L. Shapiro
Illinois Instltute of Technol-ogy
Technol-ogical Center

Chicaso 6o6t6
GJB/dn U.S.A

Cher Professeur Shapiro,

Merci pour voLre rappel de la clate 1imibe de notre
contribution.

XVöme Colloque A.M.P.E.R.E. Grenoble / septembre 1968

Le XVöme.Co}loque A.M.P.E.R.E. se tiendra du 16 au
2L septembre 1968 dans les locaux de I'Unlversttd de Grenoble,
sur 1e Domalne Universitaire de Salnt-Martin dtHöres.

Le programme se rapprochera ait maximum de la ddflnition
du slgle ttA.M.P.E.R.E. : Atomes et Mol6cu1es par Etudes
Radio-Erectriquesrr. r] se d6composera en cinq rubriques fon-
damentales :

A - Etudes radio-6lectriques
B - Proprl6t6s et relaxabion

soLides ) .

C - Rdsonance paramagndtlque

D - R6sonance paramagndtique

E - Etudes radio-6lectriques

dr6tats atomiques.
dl6lectriques ( essentl ellement

6lectronlque.
nucl6aire.
de prodults b1ologlques.

Les sdances de travall auront Lieu du lundl 16 au ven-
dredl 20 sepbembre lnc1us, Ia r6ceptlon des partlclpants com-

mengant le dlmanche 15 septembre, et Le samedl 2L 6tant rdserv6
ä des vlsltes de laboratoires.
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Les sdances seront consacr6es ä :

1o) Des expos6s lnvltdsG 
..

2o) Des communlcatlons prdsent6es en sdances formelles.
3o) oes communlcatlons diseutdes en tttables rondestr.

Les textes des communlcations dolvent parvenir aux

organlsateurs avant le 15 JulL1968 pour ätre soumls au

Comltd de Lecture. Ce Comitd classera ]es textes retenus,
Les textes eomplets des communlcations prdsentdes en sdances

formelles, ainsi que les rdsumds d.es communieallons discutdes
en tables rondes seront pub}16s.

Les auteurs des communications sounlses seront averNls
dans ta seconde qulnzaine de Julllet des ddclslons du Comj.t6

de lecture. Les 6preuves des textes ou rdsumds retenus pour*

ront ätre corrlgdes pendant le ddroulement de la Conf6rence.
Ta publlcation des comptes rendus est prdvue pour la fin de

lrannde 1968.

Ivlanuscrlts

tes textes ne dolvent pas ddpasser deux ml]le mots

(quatre pages lmprimdes); chaque photographle, schdma ou tabSe

doit ätre comptd pour deux cent cinquante mots. Les r6sum6s

doivent ätre Eap6s dans le cadre dtune seule des feuil-les
sp6clales jolntes ä ceLte circulalre. Ils ne dolvent pas

d6passer deux cent cinquante mots.

Les textes et rdsumds dolvent 6tre r6dig6s en frangai*
ou en anglals, langues offlclelles du XVäme Colloque
A. M. P. E. R. E.

Les auteurs dolvent garantlr que les textes proposds

ntont 686, nl publlds, nl soumls pour publlcatlon ä drar;trss
6d1teurs. Dans le cas oü un texte aura 6Ld retenu pour €tre
prdsentd en sdance, son matdrlau ne d.evra pas 6tre soumis h

une autre publleatlon pendant Itannde qu1 sulvra le Colloque'
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Les auteurs paleront ä lrddlteur un drolt de 50 florlns
par page lmprlmde, exceptlon falte, toutefois, pour res deux
premlöres pages de chaque artlcle.

Inscrlptlons

Date llmlte : 15 .1uln 1q68

Les droits drinscrlptlon sr61ävent ä loo francs frangals
par partlclpant scientlfique, €t d 70 francs frangais pour
toute personne accompagnanbe. seurs res partlclpants sclentl-
flques recevront gratuitement ]e volume des comptes rendus. Les
droits dolvent parvenir aux organisateurs en m6me temps que
lr1nscrlptlon. rrs ne comprennent n1 les frals dth6bergement, Dl
ceux de nourriture.

H6bergement

Lrhdbergement pourra avoir Lleu solt en Malson dr6tu-
dlants, sur le Domalne Universltalre (chambres indlvl4ueLles
seulement), soit en h6tel ä GrenobLe (tarlfs Joints). Des
services drautobus assurent une 11a1son rapide entre Ie Domalne
unlversltaire et la vilre. Les repas pourront 6tre prls au Res-
taurant Unlversltalre, sur le Domaine.

Des circults tourlstlques sont prdvus pour les jours qu1
sulvent Ia Confdrence.

Je vous enverral träs prochalnement une nouvelLe lettre
sur les travaux en cours de notre }aboratolre.

Je vous prle de crolre, cher professeur, ä l_rassurance de
mes me1lleurs sentlments.

Prof. G.J Bdnd
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WAYN E STATE IINIVER.SITY
COLLEGE OF LIBERAL ARTS OETROIT. MICHIGAN 4A2O2

March 29, 19 68DEPARTMENT OF CHEMISTRY

Professor Bernard L. Shapiro
Departrnent of Chernistry
Stanf ord Unive rs ity
Stanford, California 94305

Chernical Shift Nonequivalence of
Diastereotopic Protons in Sulfenarnides

Dear Professor Shapiro,

We recently reported that N, N-dibenzyl trichlorornethane-
sulfenarnide(Ia) exhibits chernical shift nonequivalence of the
diastereotopic benzyl rnethylene protons. r We have now corrlpleted a
study of the variable n. m. r. spectra of I b-d and lI a-b. As with Ia

R-S-N. CH
\*,

fR=CCl
R=CCl
R=CCl
R=CCl

z#

Rr=CH
Rr=CH
Rr=CH

Ia
b

c

d

3'

3'

3'

3'

CH

z

3

2 3

R' = CH(""r)ra

the spectra (in CHCI.) of I b-d all exhibit AB quartets for the benzyl
methylene hydrogensjat ternperatures below about 10oC. Nonequivalent
ethyt rnethylene protons are also observed in I c. Upon raising the
ternperature the quartets broaden and coalesce. The pertinent data
include free energy of activation for the process leading to coalescence
are recorded in Table I.

We have also looked at the effect of solvent (Table II). It rnay
be noted that while a solvent effect on chernical shift differences is
apparent the height of the barrier is insensitive to solvent changes (at
least for those solvents observed). Apparently solvation changes in going
frorn ground state to transition state are not very irnportant.

l. M. Raban, Chern. Cornrnunication, tOlT (1967').

1868 _ ONE HUNDRED YEARS OF EDUCATIONAL SERVICE _ 1968
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I)r. Bernard L. Shapiro -z- March 29, 1968

Although we can not be sure about the conforr4ational changes
which give rise to coalescence, two alternatives suggest themselves:

I. SIow inversion of the nitrogen pyrarnid,'and
2. Slow rotation around the sulfur nitrogen bond of the kind long

known to exist in disulfides. The ground state in this case would
be a nonplanar structure in which the C-S bond would be staggered
with respect to the C-N-C angle. The transition state would
correspond to a structure in which the CCl, group is eclipsing (or
nearly so) one of the alkyl groups on nitrogön.

. Precident favorS the first explanation. Numerous exarnples
of slow nitrogen inversion due to a heteroatorn directly bonded to nitrogen
have been reported recently. However, one would expect steric accelleration
on the basis of the slow inversion rnodel. The results in Table I indicate
steric decelleration which is rnore in accord with the slow rotation rnodel.

We are continuing our investigation of conforrnational
processes in sulfenarnides and hope to obtain rnore d.efinitive evidence con-
cerning the process which corresponds to exchange of diastereotopic
nuc Ie i in the s e s ysterns .

I hope this contribution will suffice as the fee for a new
subscription to IITNMRN.

Sincerely yours,

)/n*,,/,. /a,/,",r -
Morton Raban

George Kenney
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15.g

Compound AD (in Hz)

8.9

7.6

8.0

5.4

J (in Hz) Tc AQt(i" kcal/rnole)

14.7 t5oc t+.4

15.0 14.9

14.8 zSoc 15.3

15.4 470C

z3oc

Ib

Ic

Ia

ta

Solvent

cDcl
5̂

Benzene

Pyridine

Hexane

TABLE II

Solvent Effect on the N. M. R. Spectra of Id

a), (in Hz) .l (in Hz)

5.4 15.4 470C

15.5 15.0

15. 48. s

7.3 15.0 4zoc

Tc A$* (in kcal./rnole)

ts.9

15. 8

16.1

15. I

43oc

5 1oc
(_.. r
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UNIVERSITE DE STRASBOURG' Facult6 des Scienceg

INSTITUT DE CHIMIE
Bofte portale 296/ R I

T6ktphono 38.83.6t ä 53

Nouveou N.
de TCldphone. 36.30.02

STRASE0URG, te 25 l{ars 1958
l, ru€ Blaise PASCAL

Dr. B.L. SHAPIRO

Departnent of Chenistry
Illinois Institute of Technology

CHICAGO, 60616

Illinois
u.s.A.

Dear Barry,

Relative Sigms of 15NrH .o,rp ts in 15N-fo"^"ldoxime.

In the course of our vork on NrH coupling constants ve prepared a sanple
of 15N-fornaldoxinrc (gZl enriched) in nater.

Ha\

H{
c =lSN

The p.m.r. spectrun of the CH, protons is shoun in the.figure. It is the

AB part of an ABX spectrwn. The A and B protons give respectively rise to
the high field and lov field quartets. Thc tvo AB sub-spectra nay be

identified fron the relative intensities of the sigrnals ; they respectively
conprise lines 1-3-7-8 and,2-4-5-5. This assigument has been confirned by

double irradiation spin-tickling experiments. The chenical shift difference

Äno, nay be extracted fron the spectrum of the 14N isotopocr" The ana-

lysis of this spectral pattern is straightlorvard. Agreement betyeen the

OH

calculated and tlre experirnental spectnrn is only
are assigmed to the HO-C=N and H'-C=N couplings.

reached vtren opposite signs
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The spectral Parameters arc (wetcr solution ; see Fignre)

O(Ho) = 6.65 PPm

ö(HB) = 7.'15 PPm (fron internar (cHr)3si(cH2):So:N.)

H z
2r = 7.60"HoHs

JuH Jtr.aa
A

2 J J z.ea
NH.

IJ

Studies of other aldoximes in acid solution (CfTCOOO) have shovrx that

in the corresponding Protonated forns the NrHO and N,HB are also of

opposite sigm. on protonation t'*^ decreases markedly (= ca' 24 Hz)

äiJt*, is onlY slishtlv ^"'A 
arrected'

With our best wishest

CordiaIlY'

2

J-v
..1 .(*' \,""

D. Cr6Paux

5O Mttz p.n.r. sPectrum of thc CH, Protons of

in vetcr .

J.H. Lehn

(

1 5x-fornrerdoxime (971 enriched)
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